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_ Attorney's Docket IMo.: U 012642-4 ^S> 

a-- — 

IN THE UIMITED STATES PATENT AND TRADEMARK OFFICE S*^ 

Box Patent Application 

Assistant Commissioner for Patents 

Washington, D.C. 20231 

NEW APPLICATION TRANSMITTAL 

Transmitted herewith for filing is the patent application of Inventors- 

Br 

1 . PAALy^iAUGSETH 

2. HELGE SIMONSEN 

WARNiNG: The Declaration must name all of the actual inventor {s}. 
For (title): 

A COMPUTER NETWORK CONTROLLER 

1 . Type of Application 

This new application is for a(n) {check one applicable item below): 
0 Original (nonprovisional) 

□ Design 

□ Plant 

WARMNG: Do not use this transmittal for a completion in the U.S. of an International Application under 35 U.S.C. 

371(c}(4} unless the International Application is being filed as a divisional, continuation or continuation-in- 
part application. 

WARNING: Do not use this transmittal for the filing of a provisional application. 



CERTIFICATION UNDER 37 CFR 1.10 

I hereby certify that this New Application Transmittal and the docunnents referred to as enclosed therein are being deposited 
with the Unrted States Postal Service on this date MARCH 7, 2000 in an envelope as "Express Mail Post Office to 
n"!^' o^^r" "^^"'"^ EL386267823US addressed to the: Assistant Commissioner of Patents, Washington, 

GERALDINE MARTI 

(type or print name of person mailing paper) 

(Signature of person mailing paper) 

NOTE: Each paper or fee referred to as enclosed herein has the number of the "Express fViail" mailing label placed thereon 
prior to mailing. 37 CFR 1. 10(b). 

WARNING: Certificate of mailing (first class) or facsimile transmission procedures of 37 CFR 1.8 cannot be used to 

obtain a date of mailing or transmission for this correspondence. 
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2. Benefit of Prior U.S. Application(s) (35 U.S.C. 119(e), 120, or 121) 

NOTE: If the new application being transmitted is a divisional^ continuation or a continuation-in-part of a parent case^ or 
where the parent case is an international Application which designated the U.S., or benefit of a prior provisional 
application is claimed, then check the following item and complete and attach ADDED PAGES FOR NEW 
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPUCATIONfS) CLAIMED. 

WARNING: If an application claims the benefit of the filing date of an earlier filed application under 35 U. S, C. 120, 121 
or 365(c), the 20-year term of that application will be based upon the filing date of the earliest U.S. 
application that the application makes reference to under 35 U.S.C. 120, 121 or 365 (c). (35 U.S.C. 
154(aJ(2) does not take into account for the determination of the patent term, any application on which 
priority is claimed under 35 U. S. C. 1 19, 365(aJ or 365(bJ.) For a c-i-p application, applicant should review 
whether any claim m the patent that will issue is supported by an earlier application and, if not, the 
applicant should consider canceling the reference to the earlier filed application. The term of a patent is not 
based on a claim-by-claim approach. See Notice of April 14, 1995, 60 Fed. Reg. 20,195, at 20,205. 

WARNING: When the last day of pendency of a provisional application falls on a Saturday, Sunday, or Federal holiday 
within the District of Columbia, any nonprovisional application claiming benefit of the provisional must be 
filed prior to the Saturday, Sunday or Federal holiday within the District of Columbia See 37 C F R % 
1.78(a)(3). 

□ The new application being transmitted claims the benefit of prior U.S. appiication(s) 
and enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE 
BENEFIT OF PRIOR U.S. APPLICATION{S) CLAIMED. 

NOTE: If one of the following 3 items apply, then complete and attach ADDED PAGES FOR NEW APPLICATION 
TRANSMITTAL WHERE BENEFIT OF A PRIOR U.S. APPLICATION CLAIMED and a NOTIFICATION IN PARENT 
APPLICA TION OF THE FILING OF THIS CONTINUA TION APPLICA TION. 

□ Divisional. 

□ Continuation. 

□ Continuation-in-Part (C-I-P). 

3. Papers Enclosed That Are Required For Filing Date Under 37 CFR 1 .53 (Regular) or 37 CFR 
1.153 (Design) Application 

1 1 Pages of specification 

3 Pages of claims 

1 Pages of Abstract 

5 Sheets of drawing 

0 formal 

□ informal 

WARNING: DO NOT submit original drawings. A high quality copy of the drawings should be supplied when filing a 
patent application. The drawings that are submitted to the Office must be on strong, white, smooth, and 
non-shiny paper and meet the standards according to § 1.84. If corrections to the drawings are necessary, 
they should be made to the original drawing and a high-quality copy of the corrected original drawing then 
submitted to the Office. Only one copy is required or desired. Comments on proposed new 37 CFR 1 84 
Notice of March 9, 1988 (1990 O.G. 57-62). 

NOTE: "Identifying indicia, if provided, should include the application number or the title of the invention, inventor's name 
docket number (if any), and the name and telephone number of a person to call if the Office is unable to match 
the drawings to the proper application. This information should be placed on the back of each sheet of drawing 
a minimum distance of 1.5 cm. (^/s Inch) down from the top of the page. " 37 C.F.R. 1.84(c). 

(complete the following, if applicable) 

□ The enclosed drawing(s) are photograph(s), and there is also attached a "PETITION TO 
ACCEPT PHOTOGRAPH(S) AS DRAWING(S)". 37 C.F.R. 1.84(b). 
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4. Additional papers enclosed 

□ Preliminary Amendment 

□ Information Disclosure Statement (37 CFR 1.98) 

□ Form PTO-1 449 

□ Citations 

□ Declaration of Biological Deposit 

□ Submission of "Sequence Listing/' computer readable copy and/or amendment 
pertaining thereto for biotechnology invention containing nucleotide and/or amino acid 
sequence. 

□ Authorization of Attorney(s) to Accept and Follow Instructions from Representative 

□ Special Comments 

□ Other 

5. Declaration or oath 
0 Enclosed 

executed by (check all applicable boxes) 
0 inventors. 

□ legal representative of inventors. 37 CFR 1 .42 or 1.43 

□ joint inventor or person showing a proprietary interest on behalf of inventor who 
refused to sign or cannot be reached. 

□ This is the petition required by 37 CFR 1 .47 and the statement required by 
37 CFR 1 .47 is also attached. See item 13 below for fee. 

□ Not Enclosed. 

WARNING: Where the filing Is a completion in the U,S, of an International Application but where a declaration Is not 
available or where the completion of the U.S. application contains subject matter in addition to the 
International Application the application may be treated as a continuation or contlnuatlon-ln-part. as the case 
maybe, utilizing ADDED PAGE FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U S 
APPLICATION CLAIMED. 

□ Application is made by a person authorized under 37 CFR 1.41(c) on behalf of 
all the above named inventors. (The declaration or oath, along with the surcharge 
required by 37 CFR 1.16(e) can be filed subsequently). 

NOTE: It is important that all the correct Inventor(s) are named for filing under 37 CFR 1.41(c) and 1.53(b}. 

□ Showing that the filing is authorized. (Not required unless called into ques- 
tion. 37 CFR 1.41(d).) 

6. Inventorship Statement 

WARNING: If the named inventors are each not the inventors of all the claims an explanation. Including the ownership 
of the various claims at the time the last claimed Invention was made, should be submitted. 

The inventorship for all the claims in this application are: 

□ The same 

□ Not the same. An explanation, including the ownership of the various claims at the 
time the last claimed invention was made, 

7. Language 

NOTE: An application including a signed oath or declaration may be filed in a language other than English. A verified 
English translation of the non-English language application and the processing fee of $ 130. 00 required by 37 CFR 
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1.17ik} is required to be filed with the application or within such time as may be set by the Office 37 CFR 
1.52(d). 

NOTE: A non-English oath or declaration in the form provided or approved by the PTO need not be translated 37 CFR 
1.69(b), 

0 English 

□ non-English 

□ the attached translation is a verified translation. 37 CFR 1 .52(d). 

8. Assignment 

0 An assignment of the invention to DOLPHIN INTERCONNECT SOLUTIONS AS 

0 is attached. A separate 0 "COVER SHEET FOR ASSIGNMENT (DOCUMENT) 
ACCOMPANYING NEW PATENT APPLICATION" or □ FORM PTO 1595 is also 
attached. 

□ will follow. 

NOTE: "If an assignment is submitted with a new application, send two separate letters-one for the application and one 
for the assignment. " Notice of May 4, 1990 (1114 O.G. 77-78). 

WARNING: A newly executed "CERTIFICATE UNDER 37 CFR 3.73(b)" must be filed when a continuation-in-part 
application is filed by an assignee. Notice of April 30, 1993. 1150 O.G, 62-64. 

9. Certified Copy 

Certified copy of application 

Country Appln. No. Filed 

from which priority is claimed 

□ is attached. 

□ will follow. 

NOTE: The foreign application forming the basis for the claim for priority must be referred to in the oath or declaration 
37 CFR 1.55(a) and 1.63. 

NOTE: This item is for any foreign priority for which the application being filed directly relates. If any parent U.S. 
application or International Application from which this application claims benefit under 35 U.S.C. 120 is itself 
entitled to priority from a prior foreign application then complete item 18 on the ADDED PAGES FOR NEW 
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLlCATiON(S} CLAIMED. 

10. Fee Calculation (37 CFR 1.16) 

A. 0 Regular Application 

Claims as Filed 



(Application Transmittal [4-1] — page 4 of 7) 



Basic Fee 







Number Extra 




Rate 


37 CFR 1 .16(a) 
$690.00 


Total Claims 
(37 CFR 1.16(c)) 


7 - 20 


Ox 


$ 


18.00 




independent Claims 
(37 CFR 1 .16(b)) 


1 - 3 


Ox 


$ 


78.00 




Multiple dependent claim(s) 


if any 


+ 


$ 


260.00 





(37 CFR 1.16(d)) 



□ Amendment cancelling extra claims enclosed. 

□ Amendment deleting multiple-dependencies enclosed. 

□ Fee for extra claims is not being paid at this time. 

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amend- 
ment, prior to the expiration of the time period set for response by the Patent and Trademark Office 
in any notice of fee deficiency. 37 CFR 7. 16(d). 



11. 



B. □ Design application 

($310.00 - 37 CFR 1.16(f)) 

C. □ Plant application 

($480.00 - 37 CFR 1.16(g)} 

Small Entity Statement(s) 



Filing Fee Calculation $ 690.00 



Filing Fee Calculation $ 



Filing Fee Calculation $ 



0 Verified Statement(s) that this is a filing by a small entity 
under 37 CFR 1 .9 and 1 .27 is(are) attached or has been 
filed. 



Filing Fee Calculation (50% of A, B or 0 above) 



$ 345.00 



NOTE: Any excess of the full fee paid will be refunded if a verified statement and a refund request are filed 
within 2 months of the date of timely payment of a full fee. 37 CFR 1.28 fa). 

12. Request for International-Type Search (37 CFR 1.104(d)) (Complete, if applica- 
ble) 

□ Please prepare an international-type search report for this application at the 
time when national examination on the merits takes place. 

13. Fee Payment Being Made At This Time 

□ Not Enclosed 

□ No filing fee is to be paid at this time. (This and the surcharge required 
by 37 CFR 1. 16(e) can be paid subsequently.) 



0 Enclosed 

0 basic filing fee $ 



345,00 
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0 Recording assignment 

($40.00; 37 CFR 1.21(h)) (See attached "COVER 
SHEET FOR ASSIGNMENT ACCOMPANYING NEW 
APPLICATION.") 

□ Petition fee for filing by other than all the inventors 
or person on behalf of the inventor where inventor 
refused to sign or cannot be reached. 

($130.00; 37 CFR 1.47 and 1.17(h)) $ 

□ For processing an application with a specification in 
a non-English language. 

($130.00; 37 CFR 1.52(d) and 1.17{k)) § 

□ Processing and retention fee 
($130.00; 37 CFR 1.53(d) and 1.21(1)) 

□ Fee for international-type search report 

($40.00; 37 CFR 1.21(e)). $ 

NOTE: 37 CFR 1 .21 U) establishes a fee for processing and retaining any application which is abandoned for 
failing to complete the application pursuant to 37 CFR 1.53(d) and this, as well as the changes to 37 
CFR 7,53 and 1. 78, indicate that in order to obtain the benefit of a prior U.S. application, either the 
basic filing fee must be paid or the processing and retention fee of % 1.21 fij must be paid within 1 
year from notification under %53{d}. 

Total fees enclosed $ 345.00 

14. Method of Payment of Fees 

0 Check in the annount of $ 345.00 



□ Charge Account No. 12-0425 in the amount of $ 

A duplicate of this transmittal is attached. 

NOTE: Fees should be itemized in such a manner that it is clear for which purpose the fees are paid 37 CFR 
1.22(b). 

15. Authorization to Charge Additional Fees 

WARNING: If no fees are to be paid on filing, the following items should not be completed. 

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, if extra 
claim charges are authorized. 

0 The Commissioner is hereby authorized to charge the following additional fees by this 
paper and during the entire pendency of this application to Account No. 12-0425. 

0 37 CFR 1.16(a), (f) or (g) (filing fees) 

□ 37 CFR 1.16(b), (c) and (d) (presentation of extra claims) 

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation must 
only be paid or these claims cancelled by amendment prior to the expiration of the time period set for response 
by the PTO in any notice of fee deficiency (37 CFR 1. 16(d)), it might be best not to authorize the PTO to charge 
additional claim fees, except possibly when dealing with amendments after final action. 

□ 37 CFR 1.16(e) (surcharge for filing the basic filing fee and/or declaration on a date 
later than the filing date of the application) 

0 37 CFR 1.17 (application processing fees) 

WARNING: While 37 CFR 1, 17(a), (b), (c) and (d) deal with extensions of time under § /. 136(a), this authorization 
should be made only with the knowledge that: "Submission of the appropriate extension fee under 37 C.F.R. 
1, 136(a) is to no avail unless a request or petition for extension is filed. " (Emphasis added). Notice of 
November 5, 1985 (1060 O.G. 27) 
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0 37 CFR 1.18 {issue fee at or before mailing of Notice of Allowance, pursuant to 37 
CFR 1.311(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the mailing of a Notice 
of Allowance, the issue fee will be automatically charged to the deposit account at the time of mailing the notice 
of allowance. 37 CFR 1.31 Kb). 

NOTE: 37 CFR 1.28fb) requires "Notification of any change in loss of entitlement to small entity status must be filed in 
the application ... prior to paying, or at the time of paying, ... issue fee". From the wording of 37 CFR 1.28fb): 
(a) notification of change of status must be made even if the fee is paid as "other than a small entity" and (b) no 
notification is required if the change is to another small entity. 

16. Instructions As To Overpayment 

0 credit Account No. 12-0425 
□ refund 



Reg. No. 25,858 

Tel. No. (212)708-1930 




Ifg nature of Attorney 

William r. evans 

ladas & parry 

26 west 61 st street 

new york, new york 10023 



Incorporation by reference of added pages 

(Check the following Item if the application In this transmittal claims the benefit 
of prior U.S, appllcatlon(s) (including an International application entering the U.S. 
stage as a continuation, divisional or C-l-P application) and complete and attach 
the ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF 
PRIOR U.S. APPLiCATION(S) CLAIMED) 



□ 



□ 



0 



Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S. Applica- 
tion(s) Claimed 

Number of pages added 

Plus Added Pages for Papers Referred to in Item 4 Above 

Number of pages added 

Plus "Assignnnent Cover Letter Accompanying New Application" 

Number of pages added 4 



□ Statement Where IMo Further Pages Added 

(If no further pages form a part of this Transmittal, then end this Transmittal with this 
page and check the following Item:) 

□ This transmittal ends with this page. 
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7 , MRR . 2800 12=14 BRYH Sc AARFLOT P!/S NORUIfiY NR . 324 30^36 

Practitioiier*s DockcrtT^o. U 012642-4 pATErsnr 
INTBKUNITEP STaTOS PATE3ST AND IXtADKMAAK OFFICE 

C ] luxe a.pplioataoR of: 

Application No,: Otoup No.! 

Filed; Extfcntoer: 

Fojp: 

ST ATSMSa^ CLAXI^G 

With respeot to i^e invmuon doacxibed in 
[ ] I3)e fipeoifLcatiaa £lcd hcrcwiiii. 
[ ] application no. - €lgd 
[ ] pftteat xiOp - issuod „„,„ „ 



L imNimCATYON AKD SaCBXS AS A SliCAlX ENixry 

(a) Dodf^eiadcm lavmtcxr 

{; ] % below isjftmed indopendmt mvontor, and Hmt; I qualify ^ mdependent 
inveator. de&^ m 37 CFR 1 .9Cc), for puzpoaegi of paying s^educed fees under 
Seotiotu 41(a) and (b) of Titl« 35, United States Code, xo the Fateaat and 

0») Noociinvqfvtof Sirpportmg it Cleim lay As^otSacB? 

[ ] making tSuii smemmt to supporc a claim by 



for a small entiiy status ficxr purposes of paying reduced feea undex Seotionfi 41Ca) and (b) of Title 35, 
United Statea CodOi I heoceby etate that I would qualify as an independent inventor a» deOned in 37 CFR 
i SOO for purpoBfis of payinf xeduced fbei under Seaciocui 4lCa) and (b) of Title 35. United States Code, 
if I had made i^ above identified mventLon. 

(c) SxoftU Business Concern 

[ 3 the owner of jsenall bu$mc«« oone@m identified below: 

0 an offieial of ^ «mall bu&in&s^ eoncem enipowared to act on bebejf of the coaccm 
identsSed below: 



(Sta£em«Kit Ooiimg SgtuOI BqSI^ Sam CB7 cm 1 .9(o-l} imd l ,T7(}»dy^fi»go 1 of 4) 
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BRYN Sc AARFLOT A/S NORWAY 



NR. 324 S.31/3S 



NKue nf-c^oe «rT^ DOLPHIN INTERCONNECT SOLUTIOHS AS 

Address ti£ Ocaia ^ ^ - ^ ^ ^0 BoqerUdl/ N^Q62X 0sX_O^ NorwaV 

■ ■ II - , in III ■ „ayi^ 

iiutct fae abov« idttitL&ed eaooaU bwd ncgg o aaccin m a small bvwioess cone^mk m c^e^xwd 1 i 

CFR 121 3^18, «adteporoduo«di6 37 C£K. 1.9(d), f6r pottpostft of p£ly^^g induced fdoM uaddT SeetionA 4lCa) 
and (b) TiHe 25, U^dted Statu Codo» in that i3ifi ^oucobcr of employeca of the coneem, includiog tho^ 
of its ^SBXiataM^ does not exceed 500 persons. For pwposes of ilxls S Ut e m ea^t^ (1) the numbeor of employees 
of the business eoncem is the avenge ovtr tliepravious fiscal year of the concem of the porscms employed 
on a full-^time, paar^time or temporary hws during eadb of Hie pay periods of the fiscal year^ and (2) 
coneems are afEiliateei of each otiber when either. disecti(x or indirectly:, one ccmcem aonuole or 1ms iho 
power to control the other* or a third party or parties octrois or has the power to control both. 

<d> Kosx*Fso£ii; Orga&isiation 

£ ] an crfgcia} esnpow«s:ad to a^i: m behalf of tiie la^^olit orgsni^attei i4m^ed h^l&twi 



Nam«@ of Qrg^maatlos;^ ^ 
Addsr^ss of <:kgani9a.tieaa, , 



TVJE OF ORGANtZATlON 

[ ] Univmity or Other laatitutioQa of Kigha^ Bducntion 

[ ] Tex Bacexnpt Upder XntsxnalKevenue Service Code (26 USC 50 Ka) cmd S01(e) <3)) 

[ ] >ronprofit Seiendfio or Educational VpAex Statute of State of the United States mi 
America 

@f«xne of Stat e ^ ^^.^ ^ 

CCilati^ of Stanat e ., . % 

1 3 WdMd QuaU^jr as Ite Excb^ Under Itasamai Revemae S^tvice Code &6 USC 501(a) rad 
501(0) (3)), if Located in the United Staixis of Amedoa 

[] WoiddQiuIi&ssNozqmfit Scientific orEducaiio^ 

States of America, if Located in the United States of Axnerioa 

CNTsme of Sta te j 

(Citation of Statute... , , ) 

mA i3m tfe^ ^oiaproet arpmmtioa identified above qualifies u$ a nosr^rofit oisanis&tion, as dafiofid in 3 7 
cm 1 for piorpoM; of paymg redac<5d fi&ss under Seetioas 41(a) and (b) of Xifle 35, United Sutc$ 
Code, 

IL DWNBX&SBQtP OiB" INV£NXEON BV DECLARANT 

I hereby ssaoa that nshcs under oontnsct or law remain mth and/or have been convey e d to the abov^ 
identijied 

[ ] person [ ] concern l } odrg^nizatibn 

(it»m(a)or(b)abova) (item (c) above) (item (d) above) 
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EXCEPT, thatifibe rifljtfft held m not cxclusivoy Bach individual, concern or orgemzatian havmg rights 
ihe trivemiovx is listed bdow* md m rights to t ltf snv epddiqo. we held (X) >y any peraoa who could not 
be classified as w independeat invmtar uiider 37 CFIt L9Ce) if that pe?aoii had made the mveatioa, (2) 
any concern which would not quaUJ^ at a small Inadiiesa cancem undar 37 CFR. 1 ,9Cd) or (3) a noaps^^t 
ccganisatiorL under 37 CFR. 1.9Ce). 

[ ] no such paraooy concexn, or organlzatiQa 

[ ] pcxBon, coQccnis or organizatLons li^ed balovb^ 

"/JOTS-* St^aratm stas»M4taT arc requiiwi f\wm, meh nimiadpenoiu tAnwn or organixation haviAf rights f» the 
as to tket^ status as smaXf «iirtrfa». (37 CFR l^7J 



FuilNwjMs . . .. 

Addl^5& . . ,n..n--..nii _ 



Full^4am« -- - 1^-, - " — -r nr..«»,t^« n i - I - A ,, - -.- - r _: 

Address.^ ^ - • ■ _ 



X eddstdwledgo th^ du^to b thia ajipUeati^ or patent, n^atiSeatiM of ator &h«nge i^ €^ti^ 
reAultis:^^: m \fm of ontifieinmt 10 sisiall tttiQr^ statot ^ pay^*. «sr at the tsme of pa^g^ the e^p^^a: 

appro|»i««e, (37 CPS. l.2SCb» 

IV, BBCLAHAXlOlSr 

(Ghsnskth^foUowmsitm, tf^esirw^ 
^OTB'- 7hmfon<yrH^ ^t^catiam JvaCMW Kaati nof ba mada in tseconlanct! •with thm nJms publUHed tm O^oh^ JO, ^^^7, 

mT^i ^nj^prwrniioH i<^ik*Qgi^(iii^»tkmf hf^ siting, flUHi, suh>niit^. or lat^r ad^fomt^ <f my paper 

^h^ihmrapraerltUgMr &r H&^pra4m0f94r, c^tnAmOms a cmffteaUOH undmr i lOJSfb) ttfehis eh^ur. n^ii^o^ 
i ^ Q*iM(b)(^) efthU ek^t&r apofty, wimkMr ^pramUp^ or non^nutitiomt, ma/r la fA« mp&^^^on of 
smmi&Hs wu^ i ISfi^j (jfihis ^t^wr, Any practitioner vtohHns $ iO, J&fbJ m^:^ aim jw^ccr ft? ^cipUp^o^ 

n I hereby decbTC that all ftta^snents made hetdsi of my own Jioaowledge ore mxo and I2s^t all 
jatatemcxnts made on infonnatiaKi and belief ace believed to be true; and fhrthcjr that thees 
statements were made with the loiowledge that wil^^ and the like soinad^ 

puaifihable by fine or impriaonmont, orboth» under Section 1001 of Title 18 of the United S^a^cs 
Code, and that auoh willful false sta,tnaeats may jeopardize the validity of the application ts^y 
patent lft»txin£ thereon, or any patent to which this vended Kiatement is directed. 
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(compl^0 onfy (€ij or 0) below) 

Ce) 

NOTBr All invcatons xnufft sign the siaiement. 



Name of lavenixir 



^SSnKtor* of I&vntor 



Date;. 



Name of Scwttntor 



Daw. 



or 



/^OT£, nmrmm ^^tkmpm signingoH Mo^^hcom^ crnm^r^J^i o^m^r/DH should be ^^^cd. 

Name of Fes^on Signiag > l^ip^ L^(^^^<^^^ 

Titi« of Person <^fcF 6 



(if sisnins on bsimlfcfa concgrn or non^profti organization) 



(SttttanoriK Cl«iintng Sraa}] Entiiy SnUMs 37 CRR 1 J>(c^ and 1 .37(b.d>-.pftg» 4 of 4) 7^10 
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A Computer Network Controller 
Background for the Invention 

The present invention relates generally to the field of computer networks, 
and in particular to a general computer network controller and a method for local 

s and remote asynchronous completion control in a system area network. 

Moat existing high-pefformancs network oontfoilars have to be managed by 
the oparatlrig sy&tam 6t by mrn&l ag©nti m omt to guar^hte^ protected 
accesses across different nodes. Useps hav© to do system calls te mmorn 
memory through high latency programming interfaces. In addition, explicit 

10 synchronization and completion control decreases the sustained bandwidth 
between users. These problems are described in "An Implementation and 
Analysis of the Virtual Interface Architecture", 

Communication between network controllers in a system area network 
15 (SAN) is handled by switching fabrics and point-to-point links. Among the 

situations which create network congestion are. i) a failured network component, 
ii) a high-perfonnance node sending packets into a low-performance node, 
iil) several nodes sending data packets to one particular node (thus creating a hot- 
node). If such a congestion problem Is not handled properly, network throughput 
20 will be reduced. 

US patent no, 5,513,071 (Rankin et ai.) discloses a method and an 
apparatus for providing remote memory access in a distributed memory multi- 
processor system. 

Further, US patent no. 5.915,088 (Basavaiah et al.) discloses a multl- 
25 processor system that is configured so that each CPU of the system has access to 
at least portions of the memory of any other CPU. 

These two patents describe a more general way of doing RMA vA/3ti 
address mapping which has been available for some time. They do not refer to 
arsy implementation issues or method of optirniaation. 
30 Particularly in a SAN network, it is important to find a method of scheduling 
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packets based on e.g. priorities^ control messages, data messages, and to avogd 
congelation. Also, when managing virtual channels (virtual channels are deacnbad 

more fully in co-pending US patent application no "Virtual channel flow 

controL.*', asfifgned to th^ isssignes of th& present appilcatjon, the roievant 
B disclosures of which co«p©nding application are Incorporated herein by referonca), 
a solution must be found regarding the problem of providing a method of raaating 
to the flow control information provided by the SAN layer. 

Generally^ a network controller fonA/ards packets to the attached bu§ as 
they arrive from the network. That is, the bus to which the network controflar fs 
10 attached, may not necessarily be utilized to its optimum- This leads to a posatote 
problem of decreased bandwidth* 

Summary of the Inveniioni 

The computer network controller of the present invention solves or at least 
15 alleviates the problems of the prior art as stated above. The network controller of 
the present invention solves or alleviates the congestion problem by its inherent 
ability to do implicit fabric rate injection control The network controller of the 
present invention also solves or alleviates the problem of reacting to flow control . 
intbrniation from a link layer, by having the ability to schedule packets onto 
5s different virtual channels depending on congestion information received from the 
switching fabric. Furthermore, in order to utilize an attached bus to its optimum, 
the network controller of the present invention decouples the data packet si^e in 
th® network from the packet size of the bus to which the network controiler is 
attached. Furthermore, the network controller of the invention processes tasks in 
2& parallel in order to meet the required bandwidth from both front-end and back-end 
buses. 

Thus, in the most general embodiment of a first aspect of the present 
invention, there is provided a general computer network controller, preferably 
operative in a System Area Network, which networK controller includes a data 
30 buffer handling payload as well as a dedicated, programmable micro sequencer 
handling control flow and being capable of running different network packets and 
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protocols, being packet format independent and networK independent. The 
programmable micro sequencer is tightly coupled to a fully associative context 
block for control thereof, and the context block is operative to hold a numbor of 
last recently used contexts to provide a dynamic resourcs aitooation ^chsrn© 

s reflecting run time situations. Substantial parts of th# eant^xta are updaisci by ths 
micro sequencer, by an inbcund scheduler and by a netwcrk prctocdl enginQ. 

Preferably, the micro sequencer is operative to control a scalable memory 
array which can be used as a table for inbound address mapping of registered 
memory and access protection, and as a means for keeping context inforfnation 

10 about all active channels. 

m a preferred embodiment of the invention, the fully associative cantesct 
block constitutes a connection between the inbound scheduler and the network 
protocol engine, thereby giving the network controller the ability to pipelloo tasks 
and execute in parallel. 

IS in the same preferred embodiment, the context block may also be ©psrativ© 

to have contexts dynamically allocated between inbound Remote Direct Mofrsory 
Access (RDMA), inbound Remote Memory Access (RMA) and outbound RSV1A. 
two upper contexts nevertheless being reserved for locally driven remot© direct 
memory access, while the context block contains information including th© 

20 following: 

expected sequence number of next packet for checking, 
input gathering size in order to optimize use of an attached bus, 
packet type defined by the network for a specific virtual channel, 
accumulated packet cyclic redundancy check for data integrity, 

25 « source addresses, 

destination addresses, 

mapping for RDMA operations, 

dedicated flags like page crossing to do new mapping, 

word count zero detection. 

30 ■< as well as protection tag check, 

all of these information events from the inbound scheduler, the micro sequencer 
and the network protocol engine to be synchronized by the context block and 



7.mR.2800 12:06 BRYN & fiflRFLOT fl/S NORWAY NR. 324 £ 3/3S 



used by the micro sequencer to invoke, restart, switch or terminate a thread 
immediately. 

in another embodiment of the invention, the micro sequencer is operative to 
eontrol th® network protocol engine which in its turn is operative to perform 
s inje^ion control, based &n fe^dbaek from a link layer as well Intervention from 
an operative system. The natwortc protocol engine is then operative to tohedute 
packets to the network. 

In this embodiment, the network protocol engine may further be informed 
about onto which virtual or physical lane packets are going to be sent, and it may 
10 also utilize the capability of th@ data buffer and transmit up to four packets frem 
different tasks simultaneously, namely 3 request and a response to the network 
and a request and a response to an attached bus. 

In a further embodiment of the first aspect of the invention, the inbound 
scheduler is operative to decode, schedule and invoke running tasks or allocate 
is now tasks, bssed on 

i) packets received from the network, 

li) i memory mapped.operation received from a bus attachment module, 
iil) descriptors inserted in work queue fifos by a user application, ^nd 
iv) tasks received from the context block. 

20 In another aspect of the present invention, there is provided a method for 

local and remote asynchronous completion control, for use In a System Area 
Network. The System Area Netwoftc comprises a plurality of host channel 
adapters, a plurality of target channel adapters and a switching fabric, and oach 
respective one of the adapters is constituted by a computer network controller of 

25 the type as defined above in the most general embodiment stated, together v5/ith a 
bus attachment module and a network interface. In the method of the invention, 
message cyclic redundancy check as well as an address to a remote completion 
queue» e.g. at a target, are attached, by such a micro sequencer, to a last packet 
in a message to be sent from a sender, e.g. a host, to a receiver, e.g. a target. 

30 Thereby, on reception of the last packet at the receiver and checking for data 
integrity for the whole message transfer by a target micro sequencer, "receipt 
complete" can be signaled directly from the target micro sequencer in the remote 
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process completion queue, and simultaneously a response is made back to the 
sender. The sender will then signal "send complete" and status directly to a local 
process. 

As appears from the above, the present invention provides apparatus and a 

5 method for implementaticn 6f a "netwofk isrotoeol ensifie", U. a natwcrk 
controller, for use particularly, but not oniy, In SAN networks, in particular HCA 
(host channel adapters) and TCA (target channel adapters). In a SAN It b th@n 
referred to an SPE, i.e. a SAN Protocol Engine. 

The present invention is based on a programmable Multi-Context UlaQ 

10 Sequencer (MOMS), running dedicated instruailens optimized for networH 

protocols. Adynamic resource allocation scheme reflects the runttrriQ situations by 
keeping the most recently used tasks In a Fully Associative Context BJosk (FACB). 
In connection with the micro sequencer is a configurable memory mmf uspd for 
inbound address mapping and access protection, and keeping context Snformation 

IS of all the active channels not currently present in the FACB. Associated with tha 
MCMS is a Data Buffer with a number of read and write ports. This enablos the 
SPE to run different tasks in parallel. Attached to the MCMS is a Network 
Protocol Engine (NPE), scheduling packets based on i) congestion information 
provided by the layer flow control, ii) knowledge of the SAN topology (i.e. injection 

20 rate control), iii) priorities of packets. 

The network controller of the present invention is capable of running 
multiple protected user-level RDMA with implicit completion control. 

The SPE is independent of network packet length. Packet length is 
programmable in order to improve bus bandwidth by doing input gathering, and 

as the SPE can therefore optimize the use of the attached buses. 

Brief description of the drawings 

The above and further advantages may be more fully understood by 
referring to the following exemplary description of embodiments, in conjunction 
30 with the accompanying drawings of which: 

Figure 1 presents an overview of a System Area Network. 
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Figure 2 presents a general purpose network packet. 
Figure 3 presents a block diagram of a general HCA/TCA including a SPE. 
Figufs 4 presents a d®taiidd bissK diagram of an SPE in aecardarsc© with a 
pt&f&rre^ embddim^r^t af Invention. 

Figure 5 illustrates Local and Remote Completion Control in accordance 
with a preferred embodiment of another aspect of the invention. 



Detallod deseription 

1 0 The computer network controller of the present invention can be applied in 

any computer network (a LAN. a SAN ). but it exhibits characteristics that make it 
particulariy well suited for use in a System Area Network (SAN). The embodiments 
described in the following will refer to a SAN appiication. Also in the following, the 
term SAN Protocol Engine (SPE) will be used as a synonym for "computer 

IS network controller". 

A System Area Network (SAN) 1 is depicted In Figure 1 . A SAN is a 
network which interconnects a plurality of computers (hosts) 2 and a plurality of 
lO-devices 8. and/or lO-subsystems. This enables Inter-Processor 
Communication (IPC) (or clustering), host-to-peer (10) communication, and peer- 

20 to-peer communication, over the same network. The host SAN access point is 
called a Host Channel Adapter (HCA) 6, while the peer SAN access point Is called 
the Target Channel Adapter (TCA) 3. Interconnection between HCAs and/or TCAs 
Is handled by high-performance point-to-point links 5 and switching fabrics 4. 
Communication between HCAs and/or TCAs is either achieved by sending 

25 massages, or by doing memory-mapped communication (e.g. DMA , Direct 
Memory Access) and/or Programmed-IO (PIG) from a local nod© to a remote 
node. Usually the following transfer models are supported: 

• Acknowledged connection-oriented 

• Unacknowledged connection-oriented 
30 • Unacknowledged connection-less 
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AIS transfer methods are based on partitioning data into network packets by a 
SPE. A data packet 7 is shewn in fig. 2, mi is constituted by a pscket h^adar 12, 
a payioad part 14 and a packs! trailer 1 1 . Sach packet header 12 acnt^ina at !aast 
0 a destination address (Destination ID) 13 describing the network address of the 
6 packets destination and to be used by the switching fabric 4 to route the packet 7 
to the correct destination, li) a source address 15 doscribing the network adclress 
of the sender of the packet, iii) a command 17. describing the function the receiver 
of the packet should perform, and iv) a sequence number 18, If th^ paek<^t 
contains data (payioad). an addrass notification 16 is required, so the ro^mor ^Ml 
10 know where to put the data* 

Each packet trailer 1 1 is required to have an error-detecting code, usually a 
cyclic-redundancy cheek (CRC), to secure data integrity of the compiete pocket. 

Packets are aiways received in the order they ware sent, i.e. tha switching 
fabric 4 does not re-order packets during normal operation. 
15 Fig. 3 shows a simplified block diagram of a general HCA/TCA 3, 6, and 

Indicates on respective sides of a SAN Protocol Engine (SPE) 20 a Bus 
Attachment Module (BAM) 19 and a network interface 21, connected to another 
network unit through a bi^directionai point-to-point Hnk 6. 

A block diagram of an embodiment of the present invention is shown in 
20 Figure 4. As mentioned with respect to fig, 3, the SPE interface to the host bus or 
peer bus is referred to as the Bus Attachment Module (BAM) 19- The SPE 
interface 21 to the network is referred to as the network layer. 

The present invention uses an inbound scheduler 22 to decode, schedule 
and invoke currently running tasks or allocate new tasks, based on i) packets 
25 received from the network, ii) memory mapped operations received from the BAM 
19, iii) descriptors inserted in work queue fifos 23 by the user application, and 

iv) tasks received from a fully associative context block (FACB) 24- The inbound 
scheduler 22 invokes a multi-context micro-sequencer (MCMS) 2S by a special set 
of instructions. 

30 The present invention supports the concept defined in the Infiniband 
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Architecture scheduled to be released mid 2000. That means that messages and 
DMA transfers can be managed directly between users \without intervention from 
the system kernel. In practice this means that user address space on one nod© is 
mapped directly to user space on a remote node. Infiniband defines a s@t of 

3 channels with fixed mapping between local and remote memory. 

An Address Translation Table (ATT) contained In a block 26 Is setup once 
by the kerne! agents (device drivers) on both sides of the connection, wh©n the 
memory is registered. Unique contiguous address space is then exported to the 
users, and is used as reference. This means that the HCAn"CA has the notation 

10 of both local physical memory and the virtual remote memory through its inbound 
and outbound mapping tables, and remote traffic is managed from a sot of 
chained descriptor set up directly by users. Block 26 Is a configurabte memory 
array that is used for inbound address mapping and inbound/outbound access 
protection. Additionally, block 2S keeps context information of all active channels 

16 that are not currently present in the FACB 24. Memory array 26 is controlled and 
updated by micro sequencer 25.. 

The ATT size is programmable, and depends on the number of Queue 
Pairs (QP) supported, and number of bits per Protection Tag (PTag). E.g. an ATT 
with 1 M entries and 16-bit PTag may have 64k Channels. The ATT is accessed 

20 for new tasks or when page crossing occurs during RDMA. 

The work queue fifos 23 contain adresses and protection tags of 
descriptors inserted directly by the user cr kernel agent. The present Invention is, 
however, not limited to the use of these fifos. They are merely used as an 
illustration on how communication between the SPE and user application may be 

25 performed. 

In the preferred embodiment of the present invention, a FACB24 is used to 
hold e.g. the 16 last recently used contexts. The two upper contexts are reserved 
for locally driven RDMA, while the other 14 are then dynamically allocated 
between inbound RDMA, inbound RMA and outbound RMA. The context block 24 
30 contains source addresses (SourcelD) and destination addresses (destinatlonID) 
and mapping for RDMA operations, dedicated flags like page crossing in order to 
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do new mapping, word count zero detection, data buffer management and 
integrity check, events like sequence error, protection tag check. The FACB 
synchronizes all these events from The Inbound Scheduler 22, fm Multi-context 
Micro Soquencsf 2S and a Network Prmocol Englna 27 (that ex^eutss the 
£ function of a iinMependartt packet mnd&r snd outbound d^hadytsr), m ifmt 
threads are invoked, restarted, switched or terminated immediatejy. 

The Multi-context Micro Sequencer 25 is optimized for running network 
related instructions. The MCMS itself is packet and network independent. 

The SPE 20 can, in the embodiment under diacussien, process up to 0 
10 §6parat@ dat^ paths simuftansously (4 data piths dafauit)- Tha MOM& handlGa 
the control flow, while a data buffer 28 handles the payioad, Both units exooufe 
fndepandantiy. The data buffer 28 contains up to 4 write ports and 4 read perls, 
for high-efficient data movement. The number of ontries is equal to the nuspbar of 
FACB ©ntrias. The width is programmabie- RMDA has dedicated output buffers for 
IS efficient pipelining. 

The MCMS 25 detects and flags immediately (1 cycle) special events like ' 
page boundary crossing, word-count-zero and different error conditions. Naw 
tasks are invoked with minimum delay, while task switching is performed m 2 
cycles. 

20 Tha MCMS can be programmed to gather packets received from tho 

network (Input gathering). Thus, the present invention can therefore optimaza the 
use of the attached busis. 

The MCMS 25 performs on-the-f(y data integrity check. Messages can be 
checked either on each page boundary or at the end of the message. Individual 

25 packets are checked by the link layer ievel. in case of an acknowledged 

connection-oriented transfer model, a negative acknowledge packet is returned to 
the sender if the data was checked to be incorrect. If a sender (i.e, network 
controiler) does not receive an acknowledge packet within a fixed time period 
(watchdog timeout), the transfer is marked unsuccessful and the SPE will hava to 

30 re-transmit the packet(s). 

In case the MCMS receives a negative acknowledgement it will re-transmit 
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the packet. 

The MCMS provides integrated local and remote completion, The Iqst 
packet sent in a message contains both the accumulated message CRC and 
completion control The SPE on tha receiving HCA/TCA side can therefor© signal 
^ Vec^ive complete'* diraetly in the remote proeess'a Qampiaiion Qubub (CQ), and 
simultanecusly respond to the Initiator (sender), by sending art sd<nowte4ge 
packet. Upon receiving an acknowledge response, the initiator then signals "sond 
conpiplete" to the locai process. No explicit synchronization is needed. The user on 
the remote side can decide whether to poll the transaction status locally, or bsing 
10 invoked by Interrupt The conr^ptetjon control can be described in tha foStewing 
scenario, while referring to fig* 6. 

a) The FACB 24 on local side detects that word count is zero, and flags this 
immediately to the Host MCMS. Tha MCMS then extracts the accumulated 
message CRC and the Remote completion Queue address from the RD^IA 

11; context, dispstches a "'Imf pad<$t to im Transmittar, and switches oontsMi 

b) When the remote side detects such a packet, the remote FACB check© the 
accumulated CRC and invokes the associated context. The remote MCMS checks 
the flag, writes status to the CQ 29 and switches context. 

c) When tha "writa response*' returns from the BAM, the context is irsvokad 

20 again and the MCMS sends a response back to the host node, and tarrrjinates the 
context 

d) When this response arrives at the host node, "send comp!ete"and status 
are written to the channel's completion queue» and the context is terminated. 

This scheme will reduce almost all protocol overhead, and sustamed mor 
25 throughput will increase dramatically- 

As previously mentioned, the present invention uses a Network Protocol 
Engine 27 to schedule packets to be sent onto the network. The NPE sch^duter is 
capable of Ifnk injection control, based on feedback from the link layer 21 . 

The SPE may transmit up to four packets from different tasks 
30 simultaneously, a request and a response to the network, and the same to tha 
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attached bus, processing 32 bytes pr. cycle (64 bytes with 128-bit wide data 
paths), 

In the above description, reference has been made to an embodiment of 
the invention particuiariy as depleted In the appended drawings. However, It will 
$ bB apprdci^tsd that various m^dificatiohs and alterations might ba made by 
persona &klited in th© art without departing from the spirit and scop@ of the presant 
invention, The scop© of the invention should therefore only be restricted by the 
claims that follow, or equivalents thereof. 
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CLAIMS 

1 . A general computer network controller, preferably operative in a system 
area network, said controller including a data buffer handling payload and a 

s dedicated, programmable micro eequenear handling control How and being 
capabio of running different network packets and protocols, being pask©t fermat 
independant and network independent, wherein said micro sequsncer is tightly 
coupled to a fully associative context block for control thereof, said contsxt block 
being operative to hold a number of last recently used contexts to provide a 

10 dynamic resource allocation scheme reflecting run time situations, substantial 
parts of said contexts being updated by said micro §aqu$no©r, by m mhom^ 
scheduler and by a network protocol engine. 

2. The computer network controller of claim 1 . wherein said micro sequencer 
IS is operative to control a scalable memory array which can be used as a table for 

Inbound address mapping of registered memory and access protection, and as a 
means for keeping context information about all active channels. 

3. The computer networi< controller of claim 1 , wherein said fully associativa 
20 context block constitutes a connection between said inbound scheduler and said 

network protocol engine, thereby giving said network controiier the ability t© 
pipeline tasks and execute in parallel, 

4. The computer network controller of claim 3, wherein said context block is 
25 operative to have contexts dynamically allocated between inbound remote direct 

memory access, inbound remote memory access and outbound remote memory 
access, two upper contexts nevertheless being reserved for locally driven remote 
direct memory access, said context block containing information including the 
following: 

30 - expected sequence number of the next packet for sequence checking, 
input gathering size in order to optimize use of an attached bus. 
- - packet type defined by the network for a specific virtual channel, 
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accumulated message cyclic redundancy check for data integriiy. 
source addresses, 
destination addresses, 

mapping for remote direct memory access operations, 
$ - dedicated flags like page crossing to do new mapping, 
word count zero detection, 
as well as protdotion tag check, 

all these information events from said inbound scheduler, said micro sequencer 
10 and said network protocol engine to be synchronized by said context fslock and 
used by said micro sequencer to invoke, restart, switch or terminate a thread 
immediately. 

5. The computer network controller of claim 1 , wherein said micro sequencer' 
15 is operative to control said network protocol engine which in its turn is operative to 
perform link injection control, based on feedback from a link layer as well ^s, 
intervention from an operative system, said network protocol engine further being • 
operative to schedule packets to the network. 

20 6. The computer network controller of claim 1 , wherein said Inbound soheduler 
is operative to decode, schedule and invoke running tasks or allocate now tasks, 
based on 

i) packets received from the network, 

ii) memory mapped operation received from a bus attachment module, 
25 iii) descriptors inserted in work queue fifos by a user application, and 

iv) tasks received from said context block. 

7. In a system area network comprising a plurality of host channel adapters, a 
plurality of target channel adapters and a switching fabric, each respective one of 
so said adapters being constituted by a computer network controller of the type 
defined in claim 1 together with a bus attachment module and a network link 
interface, 



7.MflR.2000 12:10 



BRYN & AARFLOT ft/S NORWAY 



NR. 324 



S.i5/3S 



14 

a method for local and remote asynchronous completion control, in which 
method as well accumulated message cyclic redundancy check as an address to 
a remote completion queue, e.g. at a target, are attached, by a said micro 
sequencer, to a last packet In a message to be sent from a sender, e.g. a host, to 

s a receiver, e.g. a target, whereby, on reception of said packet at said receiver and 
checking for data integrity for the whole message by a target micro sequencer, 
"receive complete" is signaled direetly from said target micro sequencer in the 
f@mtt& process completion queu@, and simuilansou^ly a mspon^s is made back 
to the sender, which will then signal "send complete" and status directly ta ^ iosai 

10 process. 
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Abstraet 

A computer networH controller, preferably operative in a System Area 
Network (SAN), is described. \n & SAN. such a network controller is Implemented 
as s SAN Protoeoi Engine (SPE) for us© in Host Channel Adapters (HCA) and 
Target Channel Adapters (TCA). The SPE is based on a programmable Multi- 
Context Micro Sequencer (MCMS) tightly coupled to a fully assodativ© multi- 
context block (FACB), running dedicated instructions optimized for network 
protocols. Associated with the MCMS is a Data Buffer with a number of read and 
write ports. This enables the SPE to run different tasks in parailsi. Atbohed to 
the MCMS is a link-dependent Packet Sender and Outbound Scheduler hereby 
called Network Protocol Engine (NPE). The SPE is capable of running multiple 
user-level RMD/^ with implicit completion control. 
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Figure 2. Packet 
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the ongaial* firstand solo invwiEor (if mfy om name is listed below) or m ori«in«l, fest osidjoint invca^ox 
(tTplura! mmta are lUud Mow) of the subject nuttw thait is cUdmed, and for wMdi a pateai: ia sougM 
on the invesitioa entitled: 



PATENT 
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TTTLE OFINVSINTION 



A Coiaputer Netwerk Controller 



Hie speoiScatioa of whicti: 

{compUis (a), (b), or (0)) 

C^) [J is atcacbctd hmco. 

ifiZZ'^^ZfH '^^'^^^^^'^^^ro^^'^mi^ ^ mmpUaf^ with ixi^m^^f 

^rd^i^^fJj'Tl arutcMi^McfftcatioH which uhoth att^futd ^ ih^ c^h 

O) CI ^ fil^d (sa,, *g [ 3 A|*pHeii?i^No. ^ 

t fi " - ^ >'> *»'r» to4 was ameaLded cm fif 

0cc^imd^^ compiyi^^ith ikm itUnUJicati^n ^quif^mgmt cfd7C^,j^ wcrt^n ^ o^lawy,^^ &m 

(Q laiemn/ ^oetuinumbmr-vhleh ymts on ih* sp«e^lecaioa as filtd- 

ZL^^^^Zi:'^^^'^^''"'^^}^^'^"'^^ on attached ipcctficaU»iy,hU:h ts 

>*'»»Ar*«iJiViiwoi><'^«M(3^ 

MJ>.E,P. sxietion 60J,0Jfa). 7th ed. 
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(c) [ ] wa« deiexibed tad elaimod isk PCT Intcniatiox^ Applicatum No, filed cb 

axul as ttiended imder PCX Axtiele 19 «n /if awvX 



IXECXARAXXClN (37 CJET-H. aectioiL lr<S7(b)) 
Cc€mp!0U thafoUcfwins "^here a s^pl&nmnfal dMclnratitm is b^lng suhmitmd) 
i 3 I IserebydcelBretiiat the subject mfttter of 

- - - - - - - - - 

^% pm of my/our tavmfi«^ m&^nm lavme^ th^ &Xvem d^ of th« orig^ftl 

ACKKOWOCDGMENT OF m& VmW OP PAXm& AMB BtTTY OF CAm»0% 

I tusreby 9tK&e that X lmv« zwviewed Chnd imdmtftnd th6 ooatoiits of i^e abov«4denti£ed 
spaeifieationa mcludiziff the claittui» afl amcxkdedby auKsndxneat xeforred to above* 

1 MlokOMrlfldipe the dmy to disdlosi^ iia^brmaticgQ, 'Mneb is vnamrial to patesi^biiity ax d^B^^ 
m 37* Code Of Fedaeal Stjftgulatiom* seetton XJ£» 

i 1 amd wbieb ifi toaterxal to the esga^uMtioss of thia appii(satioa:u namely, m^xn^iatiaa 

^wbegf^ ^%«ar» is a tsubstmial Hks^iHood that a lE^asemable BKaxmner wmsjd eoneidw it 
impomat m deciding ^h^eilue? lo allow si^pUo&ticm to lesue as a p&t!^^ 

i\ m ciomplisBoe witb this dialy« is atta$bed informatioa dieclosm^ 
statesmen!, in accordanee^th 37 CJPJ^, aeeiioxx 1 ,98. 
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PMOKTTY CLAIM (35 U.S.C. section I19(a)-(d» 



W "Tkm eietim nkpHor&y ru^ b^inna ^ptusUU/turm and may hm madm 6> i^c attorn^ «««hr Jbrmlj^n 

a^^td cpjf^ ^thmMmigft t^plieoHoh i^ftmsifi^d in W a A smion Ji9(hJ mwt i>9fHml in thm cm cfan 
tntt^tu^cm fnctipn J^^SO), whmn ntumseay so owrvomc d»m cfa ngfip'mGit r»ti0tdj4pof^ Ay 0sm examine, 

forpriofixy or tht cmrs^lod <^py qfthmjit^t^t ^Ucaifon itjiled qiUar th€ deam tfut crjni# Jfm ispiaSdt H mus£ 
c^Ojmpftaittd 6> apmOUm rm^ymsMin^mtpy and hy thmfim Mtjaeth in tmetl&H JUS^CO, ^thm iS0rT0ed copy is^s^ 
tkm SnslUH l(mgnase0, & MrmslaUon iM«if not b$filad tswu^t in m €ax€ €>firaset/krimc0j or n^emse^^ 
avarc0fm <gf m r^itrmfm r^m a^pm 6fy ^mmsr; or whm sp^^mify r^m^ by m^t tam^mt, 
which m Mfi^kh laifi^m^ $f&n^h{im muM^ ^fii^sd ^^thar v^rA 0 itai^^r that thm trm^iss$$^»n ^fh^ 
wrnfl^ ifopy (M »f Cjrju g^mm 4sSS(i^. 

i honsby ckim 6w;eign S*iority hm^m m« 35, tbitga States Code» $©^<J» I l»CaH4) 
of asAy fion&igu ap!silio»ti<m(j|> £sr ^%mt est iijv«»itw** c«rtaficate or of wsy rCT iatematiosul 
ai»(s>lioBtLesi(s) de^igsos^tix?^ «s: l«a6t on© ca»tJ:y oite thaa tb» Uaited Elates of Am«rica listed T»«?low aso** 
IjAW laliso i4«nlificd 1>elow nay fareiaa tti^lu&fi^oa(s) for i>ttt«ata: or iav^tor'S ceitiacate or imy PCX 
^cematiattal Bj>plicatian(s) de«igtiaiiag »t le«3t one country oUier than t2ie XJnitod State* of Amedea 
filed by me on tbe same subjecl; tnattct hawing a mng date before that of the appHcatianfo) of wMcSi 
priority IB clawaod* 




(compi^ fd) or (^) 

[ J no«u£ih4ppU^1ionjrhavebe^^e4 

[ 3 auohappUcai^Ottahavebee&imedatffoilowt, 





1NPJCATE2F 
PCX) 



APmCAllONNlJMBSIl 



BATE OF PILING 

DAY, MONTHS VEAIL 



CLAIMBD 
tJNDBR 3S use 
119 



1 lYBS r INO 
F TOS r IHQ 

1; r iHo 
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CLAIM FOa BENEFIT OF naOR U.S. PROVliSIONAL APFLICAlION(S) 

(35 U,S.C. ficctioa 119(d)) 

I Iiercby claim the bwiefit under Title 35. United States Code, soctlcm 1 19(e) of my United 
States provisioMa applicatdcm(s) listed below 

rao VX^ONAL APPLXCATION KUMBSia mjNG BATE 



C j Th^dam for tbd b«efit of toy isuok api^li^aticm ao?^ m forsli ifei ADBSD 
PAGES TO COl^tMED l>ECl.AfeAttaW AJSOS POWER OF ATTOSKEY F03. 
UIVI SIOKAX.. COOTINUAIXOW OR COymKUATEOM-IN-PART (C-I-F) 
APHJCCATION. 

AiX FOl^QN Amj(CAllON{S), zr.4A?« mSSD MOKE TSSAN 12 MOmm 
(•5 MDNTHS SOR DESIGN) ]^B£OK TfflS U,S. APlMICATIO|« 



I bweby a.f»peiat the feUowmg ptictittonetCa) to prosecute this application aod traasEet ail 
busmews m the Patent and Trademark OfSce eotmsoted thorcwitj!; 

(list name and rggistrarton number) 

JOSEPHH. HANDEW4AN, 2617? RICHARD P. BERG, 28143 
raHNMCHAjmS. 31053 H. COHEN. 20302 

RICHaSE* J. STaSEir, 2576s WXLHAM 1L EVANS 2585 S 

PBTC&O.GAIJU5WAY. 27885 JaNETL CORD, 33778 

IAN CBAlLilg. 24090 CUFPORD J. MASS. 30086 

THOMAS F. PEIERSON. 24790 CVNUDA R. MILLER. 34<i78 
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(Check thefoUoyifiJi$ item, if applicable) 

C 3 I hmiby appoint tb« p(ra6titiones<9) &ftsooitt&di with flie CmrtO(mer T^^ioaiib^ i^o^lded 
below io poneaecutB applicatioo and to tmuiiet aU business in ^ PaCi^r 
Tiad«znark QfRce caaneotsd thoce^dtiL 

t 3 Attached, ts part of this deolaroxion and powwr of fettom«y. is tJie imthorieataoa of tft© 
»bow-i»^Bincd praGtitiasior(es) to acce^ and fbUow SnatrucrtiGnsE 
repiviEeatativeCs). 



SEND COSSIESFONDENCE TO DmECT THJEPHaD*?B CA3XS TO; 

(N^fnm and t0hph&ne nufs^h^r) 

26'Wmt6V' Street 
New york»N.Y. 10023 



I hereby declare that aU stateme^m made h&c<m of nay own knowledge aie xmss and tos aia 
&tatttmcfts»xn«de on nifisrmatiaa and belief wfc believed tso be true; and fartii«Er that these mteeamt^ wero 
naade with tb0 Imourledge ya/mM &l«e ^^tm^fa imd Ihe like go mad« are pmish^We by £mo ^ 
m^t^mm^ oar botli, Section 1001 of Title XS of Ae Umtad Smm Code^ m& tlmt ^^5dBfe^ 
:Mfie &ut«m^^ i^^y jmpw^ the vaiidi^ of th^ appHaation or my pmm issued 
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JfOTZ,'^ Cof^iOfy iruUQOtm fJk^Jhmih for iOMi) tiame, ea should qppcfir on tkeJUtnfp r^$pjt ^ndetll other doc^vptims, 
tiauniry tffdfitmsH^^ S7 CJ^Jt. section J^^fe^($j. 

S^cfi0n J^6$f4)f$J r00iiw^ thai u <iitcimui0n/4i&fh, ifis^r dia^ idm^ €mih ifmmor andpfohit^i^ (h^ nmsmm 



^-ttu nraie or sosa or fir«t favmtor 

Inventor's sfcuatore rxTt fi^l^^ M/iAMe>v^ — 



Post Offlco Addrm 0H9^ U^f?) , 



Ittventor't signatare ^I^jlj^^ Y. 

3P«se 01fi«s8 Address ,, V^^k , _/?il<r^ 



Ftsll Dufttce of fiiirii joint l&Vantor, if aooy 




I>at» . .— Conntry of CitiMmdilp 

lUridanee 

Bo« Omca Address , 
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(ch^proper hox(es)far tu^ ofihmfollowi^sadd^dpasefs) 
thatjhrm apart cfthis declaration) 

i ] SiEojitaro for feurtlx and subsequmt joint inventors. Number pages added 



^ ^ fffl*L?L*L^- fldnumstmtorCto^^ cxecutDr(trbt) or legal «p«jaeomtive for dec^aaed or 
moapac4tatBd mv«ator. Number &fpasms <^dded 

« W #1 

^ ^ ^ 
^ m m 

[ 3 >^wber of pa^a 



* # ♦ 



[ J Autl>Ori»tioti of praotitianeK*) tt» acoept and follow Susiructions W leprescnsative, 

thmn ewf this X>0cia^tU^ -nflih thtffpa^ cmd ciuick ih^foll&wtn^ Omm) 

I 3 THs decimratioii ends with tbis psge. 



